This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

» 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 



TEXT CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT 



ILLEGIBLE TEXT 



SKEWED/SLANTED IMAGES 



COLORED PHOTOS 



BLACK OR VERY BLACK AND WHITE DARK PHOTOS 



GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



Page 1 of 2 



■6) 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-020026 
(43)Date of publication of application : 23.01.1996 



(51)Int.CI. 



B29C 33/38 
B29C 33/10 
B29C 33/42 
// B29K 21:00 
B29L 30:00 



■ i/'»iwrv*.- l -.«»i»«'/n'' 



(21 Application number : 06-149993 
(22)Date of filing : 30.06.1 994 



(71 Applicant : NGK INSULATORS LTD 
(72)Inventor : ISHIHARA TOSHIAKI 



(30)Priority 

Priority number : 06 63190 Priority date 

06 93524 



31 .03.1 994 Priority country : JP 
02.05.1994 

JP 



(54) MOLD FOR MOLDING TIRE 

(57)Abstract: 

PURPOSE: To provide a mold for tire molding of good hardness of pieces, 
good durability and simple maintenance. 



CONSTITUTION: A plurality of pieces 1 0 are fitted on a holder sector 20 to 
constitute a segment 5. The pieces 10 are disposed adjoiningly in a manner 
that respective adjoining faces 12 of the pieces are brought into contact 
one another. The hardness of corners 1 1 e formed by molded faces 1 1 and 
the adjoining faces 12 is controlled to be within the range of HV1 40-4000. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the tire molding die equipped with two or more piece which gives a tread pattern to a product tire and 
which makes annular as a whole, and the holder which can adjoin and equip a hoop direction with these piece The 
shaping side where the above-mentioned piece gives some tread patterns, and other above-mentioned piece and the 
contact surface which contacts or approaches, The tire molding die characterized by what the Vickers hardness of the 
corner which has the above-mentioned holder and the tooth back which contacts or approaches, and is equipped with the 
clearance between air-bleeders between the contact surfaces of the above-mentioned piece, and the shaping side and 
contact surface of the above-mentioned piece make is HV 140-4000. 

[Claim 2] The tire molding die according to claim 1 to which the above-mentioned piece is characterized by consisting 
of an iron system alloy or a copper system alloy. 

[Claim 3] The tire molding die according to claim 1 or 2 to which the above-mentioned piece is characterized by 
consisting of nodular graphite steel casting, carbon steel steel casting, or a beryllium copper alloy. 
[Claim 4] A tire molding die given in any one term of claims 1-3 characterized by ****(ing) all or a part of heights in 
the shaping side of the above-mentioned piece. 

[Claim 5] The tire molding die according to claim 4 to which Vickers hardness of the heights by which **** was carried 
out [ above-mentioned ] is characterized by being HV 140-550. 

[Claim 6] A tire molding die given in any one term of claims 1-5 characterized by the clearance between the above- 
mentioned air vents consisting of the irregularity prepared in the contact surface of one [ at least ] piece. 
[Claim 7] The tire molding die according to claim 6 characterized by the level difference of the above-mentioned 
irregularity being 3-50 micrometers. 

[Claim 8] The tire molding die according to claim 6 characterized by constituting the irregularity prepared in the above- 
mentioned contact surface by setting the ten-point average of roughness height of this contact surface to 3-50 
micrometers of Rz(es). 

[Claim 9] A tire molding die given in any one term of claims 1-8 to which the corner of the shaping side of the above- 
mentioned piece and a contact surface to make is characterized by carrying out beveling processing by 0.05-0.2mm. 
[Claim 10] A tire molding die given in any one term of claims 1-9 characterized by dividing the above-mentioned 
holder into two or more sectors, and changing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a tire molding die, and relates to a detail further at the tire molding die 
which is excellent in endurance and maintenance nature, has close dimensional accuracy, and can fabricate the good tire 
of an appearance. 
[0002] 

[Description of the Prior Art] The metal mold of a vertical division format as shown in drawin g 20 (a) as a conventional 
tire molding die, And the metal mold of the division format to the direction of a path as shown in drawin g 20 (b) is 
known, and it sets to such metal mold. In order to discharge gas, such as air confined between metal mold and an 
unvulcanized rubber at the time of tire vulcanization shaping, to the exterior of metal mold, many stomata which are 
open for free passage within and without [ which is called a vent hole ] metal mold were drilled. However, since there is 
much drilling number, as a result of the activity which drills this vent hole taking skill, and a man day's also increasing 
moreover, there was a problem that the manufacture effectiveness of metal mold was not enough. Moreover, since the 
rubber of a pilliform called a spew by the vent hole on the fabricated tire front face occurred, this had to be removed, 
even if removed, a trace tended to remain on a tire front face, and there was a problem that this trace spoiled the 
appearance of a tire or spoiled the initial transit property of a tire. If shaping of a tire is repeated using the metal mold 
like ****, the above-mentioned spew will be cut. Furthermore, remain in a vent hole or A vent hole may be got blocked 
when the dirt for rubber etc. accumulates. Metal mold needed to be washed periodically (every [ Several 100- ] 
thousands of shaping), this washing had to be manually performed using the drill etc. per all vent holes, and there was a 
problem that the maintenance of metal mold was complicated. 

[0003] It is indicated by dividing into two or more piece the tread shaping section 1 which gives a tread pattern to a tire 
using the tire molding die of segment format as shown in drawi ng 20 (b), holding to JP,4-223108,A and JP,5-220753,A 
with a holder 2, controlling contiguity spacing of piece 1 each to them appropriately in the case of a setup of tooling, 
and establishing the clearance between the air-bleeders which prevent discharge for rubber in them to such a problem, 
that the number of vent holes can be reduced or lost. Moreover, it is also indicated that dividing piece 1 and preparing 
the clearance between the above-mentioned air vents can be applied also to metal mold as shown in drawing_20 (a). 
[0004] 

[Problem(s) to be Solved by the Invention] However, also in the metal mold which divides the above piece and carries 
out contiguity arrangement, like the usual tire molding die, if a tire is fabricated several 100- thousands times, in order 
for the amount of rubber to fix, for the appearance of the tire obtained to be spoiled by the clearance between the air 
vents between a metal mold front face, a vent hole, and piece or for the air vent effectiveness to fall to it, it is necessary 
to wash metal mold periodically hundreds - 1 000 shots of every numbers. Generally, in the above-mentioned piece part 
sprit mold, although washing of a tire molding die was performed by blasting washing which sprays fine particles, such 
as a glass bead and iron powder, on metal mold, in order to remove the dirt for the rubber which entered the clearance 
between the above-mentioned air vents etc., it needed to remove each piece from the holder and needed to perform 
blasting processing. 

[0005] By the way, as the above-mentioned piece part sprit mold is not enough in degree of hardness since piece is 
produced by the aluminum containing alloy, these piece deforms plastically by the above-mentioned blasting washing 
since it is inferior to abrasion resistance, and shown in drawin g 2 1 (a) - (c) The meat lappet phenomenon occurred in 
corner lc which shaping side la and contact surface lb of piece 1 make, according to this meat lappet phenomenon, it 
blockaded, the air vent effectiveness was spoiled and narrow-izing or the technical problem of tire shaping becoming 
impossible had the clearance t between air vents prepared between piece 1 . Moreover, when including the piece 1 which 
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produced the meat lappet as mentioned above in an electrode holder 2, and these meat lappet part became obstructive, it 
was hard coming to incorporate two or more piece 1 with a predetermined dimension, these piece 1 is arranged 
annularly and tire shaping was performed, the technical problem that the roundness of the tire obtained fell occurred. 
Furthermore, when the meat lappet produced to a peace 1 carried out contiguity arrangement of two or more piece 1 and 
included it in a holder, it caused unnecessary contact of piece, and it had the technical problem that breakage etc. was 
produced between piece 1 . 

[0006] Moreover, as shown in drawing 2 1 (a) - (c), when a meat lappet was generated to a peace 1 , handicraft needed to 
remove the meat lappet and it was conventionally complicated. Furthermore, even if it removes a meat lappet in this 
way, the meat lappet newly generated into the removal part concerned becomes large for every blasting washing by 
carrying out blasting washing of the piece 1 periodically, therefore, these ****-- if sequential removal of the meat 
lappet which becomes large is carried out, it is shown in d rawi ng 2 1 (d) - as -- the comparatively big notch at the edge 
of between piece 1 or piece 1 if Id per part is produced and tire shaping is performed in the condition of this as - this 
notch - it will imprint as a line with 1 d (and the clearance t which became large) thick on a tire front face per part, and 
the technical problem that the appearance of the tire obtained was spoiled occurred. Although the thing which is a high 
intensity type as a metal mold ingredient and for which it uses an aluminum containing alloy (aluminum containing 
alloy which is stiffened by solution-izing and aging treatment and is obtained), and piece is produced is also considered 
that such a meat lappet phenomenon should be avoided on the other hand Since the molding temperature of a tire is 
about 1 70 degrees C and was mostly in agreement with the aging temperature of this aluminum containing alloy, not 
only a degree of hardness falls, but during tire shaping, this aluminum containing alloy changed into the overaging 
condition, and the dimension had the technical problem that size adjustment between a lifting and piece became difficult 
about aging. 

[0007] It excels jn the degree of hardness of piece, and the place which this invention is made in view of the technical 
problem which such a conventional technique has, and is made into the purpose has good endurance, and it is to offer 
the tire molding die which can maintain easily. Moreover, other purposes of this invention have roundness in offering 
the tire molding die which can fabricate the good high tire of an appearance. 
[0008] 

[Means for Solving the Problem] this invention person came to complete a header and this invention for the ability of 
the above-mentioned purpose to be attained by [ of piece ] controlling the degree of hardness of a specific corner within 
fixed limits at least, as a result of inquiring wholeheartedly that the above-mentioned purpose should be attained. 
Therefore, the tire molding die of this invention is set to the tire molding die equipped with two or more piece which 
gives a tread pattern to a product tire and which makes annular as a whole, and the holder which can adjoin and equip a 
hoop direction with these piece. The shaping side where the above-mentioned piece gives some tread patterns, and other 
above-mentioned piece and the contact surface which contacts or approaches, It has the above-mentioned holder and the 
tooth back which contacts or approaches, and has a clearance between air-bleeders between the contact surfaces of the 
above-mentioned piece, and Vickers hardness of the corner which the shaping side and contact surface of the above- 
mentioned piece make is characterized by what is been HV 140-4000. 
[0009] 

[Function] In the tire molding die of this invention, the degree of hardness of the corner which the shaping side and 
contact surface of piece make was controlled to HV 140-4000. Therefore, the degree of hardness of this corner and 
abrasion resistance are good, and on the occasion of blasting washing of metal mold, there are few degrees which this 
corner deforms plastically remarkably, and they can avoid the meat lappet phenomenon of the above-mentioned corner. 
Therefore, at the tire molding die of this invention, the clearance between air vents prepared between the contact 
surfaces of piece is not intercepted, and it excels in endurance, such as use of a repeat, and washing. Moreover, since the 
above-mentioned corner does not carry out a meat lappet, the arrangement location of piece is not out of order with a 
meat lappet and good dimensional accuracy can be maintained in case contiguity arrangement of the piece is carried out 
at a holder, the roundness of the tire obtained is not reduced. 

[0010] Hereafter, the tire molding die of this invention is explained to a detail. The tire molding die of this invention is 
equipped with two or more piece which makes annular, i.e., annular [ corresponding to the configuration of a tire ], as a 
whole, and the holder with which these piece is made to adjoin and it can equip. As a configuration of this holder, 
although you may be making annular, the shape of a sector which divides this ring at intervals of predetermined, and is 
acquired may be made. Moreover, the above-mentioned piece has the shaping side which gives some tread patterns to a 
tire, other piece and the contact surface which contacts or approaches, and the above-mentioned holder and the tooth 
back which contacts or approaches. 

[001 1] And in the tire molding die of this invention, the Vickers hardness of the corner which this shaping side and 
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contact surface make is HV 140-4000, and is HV 190-1000 preferably. Although what is necessary is just to produce the 
piece itself using the ingredient which has such a degree of hardness in order to set the degree of hardness of this corner 
to HV 140-4000, it is not limited only to this and the above-mentioned degree of hardness can be satisfied also by heat- 
treating quenching etc. only to a corner, or performing surface treatment only to a corner and preparing the layer of a 
high degree of hardness. In less than 140 HV, since a meat lappet generates and runs at the time of blasting washing, the 
degree of hardness of the above-mentioned corner is not desirable. In addition, since surface deterioration may occur in 
a shaping side and an appearance may be spoiled at the time of blasting washing when the shaping side of piece is less 
than 140 HV, it is much more desirable to control to 140 or more HV also as a piece shaping side. 
[0012] Moreover, although what is necessary is just to make it 190 or more HV in order to avoid an above-mentioned 
meat lappet phenomenon nearly completely, when the workability of piece is taken into consideration, it is desirable 
[ the degree of hardness of the piece itself] to make it 430 or less HV. However, after processing piece, a degree of 
hardness can be easily raised even to HV 300-4000 by performing surface treatment, such as quenching (this being 
effective only in an iron system alloy), plating, and CVD. In addition, if there is about 1000 HV in the blasting 
processing in the usual tire molding die, it is enough, and it can adjust to the above-mentioned degree-of-hardness range 
easily by applying partial quenching (HV 300-550) and Cr plating (about 1000 HV) from this point. Moreover, although 
it is also possible to make it 1000 or more HV by these surface treatment, such too much surface treatment is 
economically useless. In addition, by carrying out beveling processing of the above-mentioned corner by about 0.05- 
0.2mm, in case this corner is blasting washing, it can control carrying out a meat lappet further, and especially this 
effectiveness becomes much more remarkable in the case of 190 or less HV about it. Although this beveling processing 
should just bevel in the state of the Rth page or C side, it is desirable to process it in the shape of Rth page with the 
radius of curvature of 0.05-0.2mm. 

[0013] Moreover, although it is not limited and an iron system alloy, a copper alloy, a nickel alloy, etc. can be 
mentioned especially as a piece production ingredient with which are satisfied of the above-mentioned degree-of- 
hardness range, if the fluidity and reinforcement 0 fa****** sake are taken into consideration for a shaping side to a 
precision also among iron system alloys, nodular graphite steel casting and especially carbon steel steel casting are 
desirable [ since reactivity with a rubber component is small, an iron system alloy is desirable and ]. Moreover, as a 
copper alloy, a BeCu alloy (Cu alloy which contains 2 - 3% of the weight of Be and 0.5 - 1.0% of the weight of Co 
especially) is excellent in fluidity, a degree of hardness, and thermal conductivity, and although it is good, to use this 
alloy, it is necessary to perform nickel and/or Cr plating to an alloy front face, since reactivity with a rubber component 
is high. In addition, although it is desirable to consider as the presentation of S30C which contained the carbon content 
0.4 to 0.5% of the weight - S55C if improvement in fluidity (reduction in the melting point) and a degree of hardness is 
taken into consideration when using carbon steel steel casting, it is much more desirable to use the thing which made 
improvement components in hardenability, such as nickel, Cr, and Mo, contain further. 

[0014] by the way, the bony septum which exists in the shaping side of the above-mentioned piece and the blade section 
of form of sheet, i.e., the heights which fabricate the tread groove of a tire, - a former and aluminum casting - ****** - 

- or — the blade section — a steel plate — an aluminum casting — ******** it wa s laid under the piece ground made 
from an aluminum containing alloy by things. Since the degree of hardness of an aluminum containing alloy is not 
enough, even if this reason **** the blade section in one from the piece ground, it is because deflection and breakage 
arise. Moreover, even if it was the ****** rare ** blade section as mentioned above, it was hard to say that bonding 
strength is enough, and from the end face such [ as the reinforcement of the aluminum containing alloy itself not being 
enough / conjointly ] whose blade section is a sector, when between the case where it exists in several mm near, or piece 
was straddled, there was a problem that the blade section deformed or it was missing from a ****** rare ****** 
aluminum casting. The location of the blade section was changed, that this problem should be avoided conventionally, it 
was made to estrange 3mm or more from a sector end face, or piece was divided with the curve so that the blade section 
might not straddle between piece, and there was much constraint in blade section production. In addition, although 
preparing the blade section by inserting a steel plate in the shaping side of the piece beforehand produced by electric 
spark forming (henceforth "EDM") etc. as approaches other than the above-mentioned insert conventionally was also 
performed, there was a problem that about [ that a man day starts ] and bonding strength was also inadequate. Moreover, 
processing takes long duration also as the EDM itself, and it is economically disadvantageous. 

[0015] as mentioned above ~ according to [ although various constraint was imposed on production of the blade section 
with the conventional technique ] this invention « the degree of hardness of a piece production ingredient ~ controlling 

- this ingredient - using - the blade section --******-- things were made and it became possible to form the blade 
section in one with the piece ground, since this blade section is formed in one with the piece ground — reinforcement — 
good - moreover, ****** - since things are made, constraint is hardly received in the location in which the blade 
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section is prepared. Therefore, the degree of freedom on the design of a tire molding die is raised, the process which 
requires a long time like EDM is also unnecessary, and the blade section can be produced in a short time. 
[0016] In this invention, it is desirable as a degree of hardness of the blade section that HV is 140-550 in Vickers 
hardness. Since toughness is insufficient and it becomes easy to be missing when reinforcement of HV is insufficient, it 
bends simply less than by 140 and exceeds 550, it is not desirable. In addition, since it becomes easy to wear the blade 
section etc. by blasting washing out when thin ****, such as the blade section, start the above-mentioned corner of 
piece, after ****(ing), it is desirable by quenching locally to be referred to as HV 300-550. the blade section which has 
about 0.5mm board thickness - healthy — ******-. as an ingredient which can do things, nodular graphite steel casting 
which has the following presentations is desirable. Nodular graphite steel casting is used. The blade section in the 
****** case It is necessary to prevent chill-ization so that HV550 may not be exceeded. For that To the fundamental 
component which controlled a part for silicon 2.0 to 2.8% of the weight 3.0 to 3.6% of the weight, controlled the 
graphite graphite spheroidizing agent (Mg) for the carbon content to 0.01 5 - 0.04% of the weight, and reduced the chill- 
ized promotion component as much as possible It is desirable to use nodular graphite steel casting which made the 
copper or nickel which raises a degree of hardness and does not promote chill-ization contain below 4% weight. In 
addition, in order to raise a degree of hardness further and to raise hardenability, it is good to make molybdenum contain 
0.2 to 0.4% of the weight with nickel. 

[0017] Next, as an ingredient which produces the above-mentioned holder, in case mounting/unmounting of the piece is 
carried out, the ingredient which has the degree of hardness of HV 140-430 is [ that it should avoid a holder being 
damaged or wearing out ] desirable. Furthermore, if it takes into consideration that piece and a holder are heated at the 
time of tire shaping, it is desirable equivalent to the coefficient of thermal expansion of piece or to use an ingredient 
with the small difference of a coefficient of thermal expansion with a piece production ingredient for the coefficient of 
thermal expansion of a holder, since the piece equipped with and fixed by considering as less than [ it ] does not produce 
a holder and a clearance but can stick still more firmly at the time of tire shaping. As for this coefficient-of-thermal- 
expansion difference, it is desirable to control by from ordinary temperature before about 200 degrees C less than 
[ 5xl0-6/degree C ]. Thus, the time and effort which adjusts a holder dimension in consideration of a part for the 
thermal expansion of piece in case contiguity arrangement of two or more piece is carried out by controlling a 
coefficient-of-thermal-expansion difference can be saved, and the roundness constituted from whole piece when 
equipped in ordinary temperature will be maintained also at the time of tire shaping. Specifically as the above- 
mentioned holder production ingredient, an iron system alloy especially nodular graphite steel casting, cast iron, and 
carbon steel steel casting can be used preferably. 

[0018] Next, the clearance between the air vents which exist between piece is explained. Although the function which 
discharges gas, such as air confined between metal mold and an unvulcanized rubber at the time of tire vulcanization 
shaping, to the exterior of metal mold is achieved, this clearance is included in this invention, also when it exists 
inevitably between piece the outside in the case of preparing this clearance intentionally. For example, as a shaping side 
is ****(ed) and by producing piece by precision casting using nodular graphite steel casting shows to drawin g 1 7 When 
side- face processing of the contact surface of piece is carried out with the periphery gear tooth of the end mill 91 which 
sets a processing shaft as an almost perpendicular direction (the direction of a core of tire shaping metal mold) to a 
shaping side, the clearance usually specified by the surface roughness of about 3-10 micrometers of Rz(es) exists, but it 
is enough even if it is such a clearance. 

[0019] This clearance can be created also by cutting so that a part of contact surface of piece may be penetrated from a 
shaping side to a tooth back, or preparing a groove level difference. However, in two adjoining piece, if the contact 
surface of one of piece is processed as mentioned above, it is enough and the contact surface of both piece does not 
necessarily need to be processed, it is desirable to be referred to as 50 micrometers or less, and since the rubber 
component at the time of tire shaping will carry out Hami appearance, height will become large and the channel depth of 
this level difference will spoil the appearance of a product tire if it exceeds 50 micrometers, it is not desirable. In 
addition, although effect is received also in the surface roughness of the contact surface of piece, it is enough, if there is 
usually a channel depth of 3 micrometers or more in order to miss air effectively. However, it is since blinding may be 
started by going out and remaining in case the rubber component which invaded into the level difference is mold 
release, when a channel depth is set to 10 micrometers or less. It is still more desirable to make it 10 micrometers or 
more. 

[0020] Moreover, the approach of processing the condition of having the surface roughness of about 3-50 micrometers 
of ten-point averages of roughness height Rz as an exception method which forms this clearance by cutting or blasting 
processing all or some of contact surfaces of piece can be mentioned. In addition, according to this forming method, 
since it is hard to insert a rubber component in a clearance, a rubber component goes out and it does not remain in a 
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clearance, but since the amount of dirt deposits depending on the quality of the material of a rubber component and it 
becomes easy to take up a clearance, it is desirable to carry out split-face processing of the whole contact surface of 
piece like ****. Moreover, if split-face processing of either of the two piece which adjoins also in this case is carried 
out, it is enough and split-face processing of both does not necessarily have to be carried out. In addition, as for the 
clearance between such air vents, it is desirable to divide and prepare piece so that it may be arranged at at least one part 
which forms the land area in the tread section of a tire. Furthermore, when the land area which cannot be divided in 
design exists in the shaping side of piece, it is also possible to give the air vent effectiveness by making the stoma 
penetrated to a hoop direction (direction where contiguity arrangement of the piece is carried out) open for free passage 
with the land area which prepares and adjoins near the root of a bony septum. 
[0021] 

[Example] Hereafter, with reference to a drawing, an example explains this invention to a detail further. 
(Example 1) Drawing 1 is the perspective view showing partially one example of the tire molding die of this invention. 
Some metal mold of segment format as shown in drawing 20 (b) is shown in this drawing, the holder sector 20 is 
equipped with two or more piece 10, and it constitutes the segment 5. This example is the thing of the format with 
which is made to move to the hoop direction which shows piece 10 by the illustration arrow head A, and the holder 
sector 20 is made to equip, sliding the tooth back 13 of piece 10, and the maintenance side 21 of a holder 20 (refer to 
drawing 2 .). In addition, in equipping the holder sector 20 with piece 10, it is desirable from a viewpoint on a 
desorption disposition to prepare about 0.02mm clearance between the tooth back 13 of piece and the maintenance side 
21 of a holder sector. For example, when piece 10 and the holder sector 20 consist of the quality of the materials of the 
same kind, this clearance can be secured by establishing about 20-degree C temperature gradient. Moreover, although 
especially the fixing method to the holder sector 20 of piece 1 0 is not limited, as shown in drawin g 3 (a) - (c), in the 
both ends of a segment 5, it can carry out spot facing processing of the side face of piece 10 and a sector 20, and can 
perform it by fixing using a bolt 60, a washer 61, and seat 62 grade. In addition, when a seat 62 has elasticity, it can be 
used much more preferably. 

[0022] The above-mentioned piece 1 0 forms the tread pattern of the whole tire with all piece, and the convex pattern (a 
bony septum and blade section) for forming a tread pattern in a tire is formed in the shaping side 1 1 (not shown). 
Moreover, contiguity arrangement of the piece from which a pattern pitch differs was carried out in many cases in order 
to aim at vibrationproofing and the sound isolation of a tire at the time of transit, and in this example, the piece 1 0 which 
has three sorts of pitches, S, M, and L, is arranged to two steps of 8 train [ every ] (eight sheets) upper and lower sides. 
In addition, the number shown in the rising wood and the margo-inferior section of the holder sector 20 expresses the 
row number of piece 10. 

[0023] These piece 10 **** the shaping side 1 1 by precision casting like the ceramic mold method, and is cast. The 
distortion of the shaping side 1 1 (torsion) is preferably controlled by 0.1mm or less 0.15mm or less in the case of this 
****** N ex ^ by machining other fields (contact surface 12 grade) on the basis of the principal part of the shaping side 
1 1 of each piece, distortion of the shaping side 1 1 is maintained, and also where each piece is finally included in a 
holder, the tire molding die of 0.1mm or less extent is preferably obtained for roundness 0.15mm or less. Processing of 
the piece contact surface 12 has an include angle [ shaft / the / processing ] according to the pitch dimension of piece, 
and it is processed by the flat surface or curved surface turned to in the direction of a medial axis of a tire molding die 
(the direction of a core of the tire obtained). Under the present circumstances, when the piece contact surface 12 is a 
curved surface-like, it is desirable to process it, a processing shaft's turning to the direction of a core of tire metal mold, 
making it become level, and keeping the further above-mentioned include angle constant. The piece shaping side 1 1 can 
be met, the include angle according to the pitch dimension of piece can be leaned, using NC milling cutter as a concrete 
example of processing of the piece contact surface 12, piece can be fixed, X and a Y-axis can be controlled by the 
condition of having set the Z-axis constant, and it can illustrate carrying out side- face processing with the periphery gear 
tooth of an end mill. In addition, the software design for processing it in this way can be performed easily. 
[0024] If the piece 10 which processes it as mentioned above and is obtained is used, it will be hard coming to generate 
the unnecessary clearance between backlash and the contact surface 12 of contact surface 12 comrades, in case the 
holder sector 20 is equipped with piece 10. Moreover, it becomes possible by setting the degree of hardness of piece 10 
to 140 or more HV with this to obtain easily the piece which it was hard coming for faults, such as galling (breakage) of 
piece, to be generated, and was excellent in wearing nature. Furthermore, the effectiveness same in the case of eye a 
mold clamp at the time of tire shaping is acquired by performing above-mentioned curved-surface processing to the 
piece arranged at the end face of a holder sector. In addition, other parts (tooth back etc.) of piece 10 make the 
dimension of the part held by the holder sector 20 by which engine-lathe processing was carried out agree, and are 
processed using an engine lathe, a milling cutter, etc. As mentioned above, if piece 10 is processed, also where it 
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equipped 7-8 Holder sectors 20 with 100-200 piece 10 and a setup of tooling is performed, the roundness of 0.15mm is 
securable. 

[0025] Although contiguity arrangement of the piece 10 comrades is carried out with reference to drawing 1 when those 
contact surface 1 2 comrades contact, the clearance between the air vents at the time of tire vulcanization shaping can 
make a part of contact surface 12 able to penetrate from the shaping side 1 1 to a tooth back 13, and can be typically 
prepared cutting or by carrying out grinding about 0.02mm. As an exception method, the clearance between air vents 
can be prepared also by inserting an about 0.02mm spacer between piece 10 comrades (a part of contact surface 12 
between comrades). Moreover, it is also possible to give the air vent effectiveness by processing the condition of having 
the surface roughness of about 3-50 micrometers of ten-point averages of roughness height Rz for a part or the whole of 
a contact surface 12. In addition, when the dimension of the clearance between the above-mentioned air vents is small, 
the expected air vent effectiveness can also be acquired by decompressing from the tooth-back 1 3 side of piece 1 0. As 
for the clearance between air vents which were explained above, it is desirable to be arranged at at least one part which 
fabricates the land area in the tread section of a product tire. 

[0026] In this example, the degree of hardness of corner lie which the shaping side 1 1 and contact surface 12 of piece 
10 make is controlled within the limits of HV 140-550. However, it may be constituted so that the whole piece 10 may 
satisfy this degree-of-hardness range. In order to realize this degree of hardness, it can illustrate using the quality of the 
material of piece 10 as nodular graphite steel casting, carbon steel steel casting, a BeCu alloy, etc. Moreover, in an iron 
system alloy, a degree of hardness can also be further raised by quenching at corner lie. For example, the degree of 
hardness of comer 1 le can be raised to HV 400-550 by producing piece 10 with nodular graphite steel casting, and 
quenching at 800-900 degrees C at corner lie. Moreover, in this invention, if corner 1 le has a predetermined degree of 
hardness, it is good in the degree of hardness of comer 1 le as for about 1000 HV by coming out enough, for a certain 
reason, producing piece 10 by the aluminum containing alloy, and performing surface treatment, such as hard anodic 
oxidation coatings. 

[0027] As mentioned above, since the degree of hardness of corner 1 le is greatly excellent in abrasion resistance, even 
if the metal mold of this example repeats blasting washing, it is rare [ it ] for corner 1 1 e to carry out a meat lappet, as 
shown in drawing 2 1 (a) - (c). Therefore, it can avoid that the clearance between air-bleeders prepared between the 
above-mentioned contact surfaces 1 2 is blockaded by blasting washing, and this metal mold is repeatedly excellent in 
the endurance over use with the metal mold of this example. Moreover, since piece 10 does not carry out a meat lappet 
but it is hard to deform it plastically, it can excel in the dimensional accuracy at the time of carrying out contiguity 
arrangement of the piece 10 at the holder sector 20, and the roundness of the tire obtained can be raised. Furthermore, 
while being able to avoid a meat lappet much more good and being able to raise the endurance of metal mold further by 
carrying out beveling processing of the corner lie about 0.05-0.2mm, the dimensional accuracy in the case of the 
above-mentioned contiguity arrangement can be raised further, and the roundness of a tire can be raised further. 
[0028] Next, the quality of the material of the holder sector 20 is explained. As for the degree of hardness of this holder 
sector 20, it is desirable to be referred to as HV 140-430, and by controlling in this degree-of-hardness range, in case it 
carries out mounting/unmounting of the piece 1 0, it can avoid the holder sector 20 being damaged or wearing out. 
Moreover, if it takes into consideration that piece 10 and the holder sector 20 are heated by about 170 degrees C at the 
time of tire shaping, an ingredient with the small difference of a coefficient of thermal expansion with the production 
ingredient of piece 10 is desirable, and it is desirable to make it both coefficient-of-thermal-expansion difference 
become less than [ 5xl0-6/degree C ] from ordinary temperature before about 200 degrees C. Thus, in case contiguity 
arrangement of two or more piece 10 is carried out by controlling a coefficient-of-thermal-expansion difference, the 
time and effort which adjusts the dimension of the holder sector 20 in consideration of a part for the thermal expansion 
of piece 1 0 can be saved. Specifically as a production ingredient of the holder sector 20, an iron system alloy especially 
nodular graphite steel casting, and carbon steel steel casting can be used preferably. Furthermore, as for the maintenance 
side 21 of the holder sector 20, it is desirable to process it into less than [ surface roughness RzlOmicrometer ] in order 
not to reduce thermal conductivity with piece 1 0. In addition, although lightweight-ization of the holder sector 20 can be 
attained by making the holder sector 20 partial meat omission, and producing it, it is necessary to warn against reducing 
the above-mentioned thermal conductivity. It is desirable to enclose with a meat omission part to insert an aluminum 
containing alloy with the structure which absorbs a differential thermal expansion, and an oil from this viewpoint. 
[0029] Moreover, in this example, positioning with piece 10 and the holder sector 20 is made so that it may explain 
below. First, three circumferential grooves 22 which extend in a hoop direction A are formed in two steps of upper and 
lower sides at a time, and the tabular stopper 30 is formed in the maintenance side 21 of the holder sector 20 in the 
predetermined location of these circumferential grooves 22. On the other hand, as shown in drawing 2 , the location of a 
circumferential groove 22 is made to agree in the tooth back 13 of piece 10, the pin hole 14 is drilled in it, and heights 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



7/7/2004 



Page 7 of 16 

are formed in it by inserting in the pin hole 14 the gage pin 15 which has a path small a little from the width of face of a 
circumferential groove 22. 

[0030] And although it is made to move to a hoop direction in equipping a sector 20 with piece 10, making it show the 
gage pin 15 of piece 10 to a circumferential groove 22 By adjusting the relation between height H of a gage pin 15, and 
height I of a stopper 30 like drawing 5 (a) - drawingj5 (c), the predetermined piece 10 (S, M, L) In contact with the 
predetermined stopper 30 arranged in the predetermined location of a circumferential groove 22, it is positioned in a 
predetermined location (1-8) (refer to drawing 4 .). In addition, in drawin g 4 , the sign of a, b, and c which were given to 
the stopper and the pin shall be equivalent to the mode of drawin g 5 (a), (b), and (c), respectively. . That is, for example, 
in drawing 4 , the piece S, S, and M of the l-3rd trains is distinguished by whether a pin 15 is made to guide by which 
circumferential groove 22. Moreover, the circumferential groove 22 made to guide will be the same, for example, it will 
be distinguished with the relation of H and I as shown in drawing 5 about the piece of the 1st train, four trains, and 
seven trains, and each piece will stop in a predetermined location. Thus, in this example, various positioning patterns are 
employable by changing suitably the number of a slot 22, depth-of-flute G, height [ of a stopper ] H, and height I of a 
pin. It becomes without taking the order of arrangement of the piece 10 with which a sector 20 is equipped in this 
example, while being able to prevent the meat lappet of corner 1 le as explained above, and wearing to the sector 20 of 
piece 10 is made simply and correctly in the case of the setups of tooling after washing etc. 

[0031] Next, the modification of the above-mentioned piece 10 is shown in drawin g 6 . In this drawing, in this piece 
10a, the part of tooth backs 13a, 13b, and 13c is cut, and in case a sector 20 is equipped with piece, the part on which 
piece and a sector 20 slide can be reduced, and according to this example, wearing and desorption of piece become still 
easier. However, since the heat transfer effectiveness of piece and a sector 20 will decrease if it misses and area of 
Fields 13a and 13b etc. is enlarged too much, ******** carr ies out and, as for area, such as field 13a, it is desirable to 
control [ which is depended on cutting ] below in one half of the whole surface product (area of the tooth back 1 3 in the 
case of contacting the maintenance side 21 whole of a sector completely) of the tooth back 13 of piece. Moreover, if the 
slot 16 which is an example of a guide is established in the tooth back of piece 10a, it is made to show a rail 40 to this 
slot 16, and each piece 10a is moved to a rail 40, in case it is a shake out, and it changes into the tying-in-a-row 
condition, piece 1 0a which carried out desorption does not need to become scattering, and is convenient. In this case, as 
for the cross-section configuration of a slot 16, it is desirable to make it a configuration which has an undercut, as shown 
in drawing 7 , and to make it not shift from the rail 40 fang furrow 16. In addition, it is not necessary to be necessarily a 
slot and you may be a hole as the above-mentioned guide. Furthermore, if a rail 40 is produced with an elastic metal 
wire, for example, a copper bar, in case blasting washing of the piece 1 0a will be carried out, by incurvating the 
condition which shows a rail 40 in drawing _8 (b) from the condition shown in drawing 8 (a), the shaping side 1 1 and 
contact surface 12 of piece 10a can be exposed, and washing effectiveness can be raised. In addition, as other 
approaches, the wire 41 longer than the sum total die length of piece 10a is prepared, and the approach of connecting 
piece 10a mutually with this wire 41 can also be illustrated (refer to drawing 6 .). 

[0032] (Example 2) Other examples of the tire molding die of this invention are shown in drawin g 9 . Drawin g 9 (a) is 
the perspective view of the segment 5 shown in an example 1 , and the same segment, and drawin g 9 (b) is the 
perspective view of piece 10b used for this segment. In addition, the same sign is hereafter given to the same member 
substantially with the above-mentioned member, and the explanation is omitted. Moreover, corner 1 le of piece 10b and 
a sector 20 satisfy an above-mentioned degree of hardness and the difference of a coefficient of thermal expansion. 
Although the metal mold shown in this example is also the metal mold of the above-mentioned segment format, using 
the holder plates 50 and 50, piece 10b is made to win over to a sector 20 from the upper and lower sides, and the 
wearing reinforcement of piece 10b is raised. Use of such a holder plate 50 is suitable when piece 10b is arranged at two 
steps of upper and lower sides, and it can enlarge bonding strength of the contact surface 1 9 which can set piece 1 0b up 
and down. By inserting the holder plate 50 in step 1 la of piece 10b, it can press in the direction which shows piece 10b 
by the illustration arrow head D, and the wearing reinforcement of piece 10b can be raised further. Moreover, metal 
mold of this example is made radial [ which shows the direction of mounting/unmounting of piece 1 0b to the illustration 
arrow head B ]. The heights 17 of a predetermined configuration are formed in the tooth back 13 of piece 10b in the 
predetermined location, and the crevice 24 of a predetermined configuration is established in the maintenance side 21 of 
a sector 20 in the predetermined location. Moreover, the contact surface 12 of piece 10b is processed in the shape of a 
curved surface. 

[0033] As shown in draw ing 10 , in this example, specific piece 10b positions by ensuring that the specific location of a 
sector 20 is equipped by changing the configuration and location of the configuration of heights 17 and a location, and a 
crevice 24. In addition, in this example, since it is not necessary to arrange piece to a hoop direction in order unlike an 
example 1 , it is not necessary to change the pattern of positioning according to the order of arrangement of piece. 
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Therefore, in drawing 10 , the piece of the 2nd train and the 7th train can be exchanged that what is necessary is just to 
select the shape of toothing and location corresponding to the class exception of pattern pitch of piece. Furthermore, in 
this example, since the rate that piece 10 and a sector 20 slide is low, wearing nature is still better. Moreover, in this 
example, in the condition that immobilization as shown in drawing J3 is not made, since the desorption of piece 10b all 
in a segment can be carried out to coincidence, the workability of a shake out can be improved. Furthermore, it is 
avoidable by establishing a slot in the tooth back of piece 10b, and inserting a rail in this slot that piece 10b becomes 
scattering on the occasion of mounting/unmounting (refer to drawin g 6 .). Furthermore, since corner lie, the degree of 
hardness of a sector 20, and the difference of a coefficient of thermal expansion are controlled as mentioned above and 
constituted in this example, a meat lappet phenomenon is avoidable, and it excels in a mold life and excels also in the 
roundness of the tire obtained again. Next, the modification of this example is shown in drawin g 22 . Also in the 
example shown in this drawing, the tooth-back section of piece 10 is fixed to a sector 20 using the holder plate 50. Thus, 
by constituting, a sliding surface can be made small and mold structure can also be made simple. Moreover, lightweight- 
ization is attained by extent which does not degrade heat transfer nature greatly by forming the cavernous section 1 00 in 
the sector 20 interior, and enclosing an oil etc. with this. 

[0034] (Example 3) D rawin g 1 1 is the perspective view showing other examples of the tire molding die of this 
invention, and it is the perspective view of piece 1 0c which uses drawing 1 1 (a) for the partial perspective view of a 
segment, and uses drawing 1 1 (b) for this segment. Moreover, corner lie, the degree of hardness of a sector 20, and the 
difference of a coefficient of thermal expansion are controlled as mentioned above. Although the metal mold shown in 
this example is also the metal mold of segment format, it is made the shaft orientations (the vertical direction) which 
show the direction of mounting/unmounting of piece 10c by the illustration arrow head C. Therefore, the sliding rate of 
piece 10c and a sector 20 is low, and wearing nature is good. And positioning with piece 10c and a sector 20 is 
performed by selecting suitably the heights (shown around and stopped) 25 which fit into height h of the fluting 1 8 
prepared in the tooth back 13 of piece 10c, width of face x, and this slot 18. 

[0035] In this example, since corner 1 le, the degree of hardness of a sector 20, and the coefficient of thermal expansion 
are controlled, in case it is blasting washing, it is very hard to generate a meat lappet phenomenon, consequently it 
excels in endurance and the roundness of the tire obtained of the metal mold of this example is also good. Moreover, in 
this example, in the condition that immobilization as shown in drawingJ3 is not made, since desorption of piece 1 0c all 
in a segment can be carried out to coincidence, the workability of a shake out can be improved. Furthermore, it is 
avoidable by inserting a rail 40 in the slot 16 of piece 10c that piece 10c becomes scattering on the occasion of 
mounting/unmounting. In addition, since desorption of the piece 1 0c can be carried out to coincidence and an instant 
according to this example, attaching a sector 20 to the body of a vulcanization making machine of a tire by raising the 
both ends of the inserted rail 40, or removing a lower holder, release is better than the case of an example 2. Moreover, 
in this example, although the contact surface 12 of piece 10c is a plane, it can be considered as the shape of a curved 
surface, and it is also possible to divide piece 10c into two steps of upper and lower sides. 

[0036] (Example 4) Other examples of the tire molding die of this invention are shown in drawing 1 2 . The metal mold 
shown in this example is the metal mold of a vertical division format as shown in drawing 14 (a), and the perspective 
view which drawing 12 (a) turns off a part of this metal mold, lacks it, and is shown, and drawin g 12 (b) are the 
perspective views showing piece lOd used for this metal mold. In addition, also in this example, corner 1 le, the degree 
of hardness of a sector 20, and the difference of a coefficient of thermal expansion are controlled like ****. Therefore, it 
excels in a mold life and the roundness of the tire obtained is also good. Moreover, the device of positioning in the metal 
mold of this example is fundamentally [ as an example 3 ] the same. In addition, since it is necessary to carry out 
desorption of the piece lOd for the perimeter to coincidence when curved- surface processing of the piece lOd contact 
surface 12 is carried out, it is desirable to prepare the draft in the maintenance side 21 of a sector 20 and the piece lOd 
tooth back 13. If one place of the contact surface of piece is made into a flat surface and the piece is removed 
previously, it will become unnecessary however, to carry out desorption of all the piece to coincidence. Moreover, if 
cutting side 13a is prepared in piece lOd and piece lOd is connected with a wire 41 using cutting side 13a as shown in 
drawing J 3 , mounting/unmounting can be performed still more easily. In this case, connecting per about 10 piece is 
desirable. 

[0037] (Example 5) Other examples of the tire molding die of this invention are shown in drawing 1 4 . Moreover, 
drawing 15 (a) and (b) are the perspective views of the piece shown in drawing 14 . In drawing 14 , the format of 
making Piece lOe and lOf winning over to a sector 20 using the holder plate 50 like the metal mold of an example 2 is 
adopted in this metal mold. In this drawing, the illustrated arrow head shows the direction where Piece lOe and lOf is 
pressed by the sector 20. In addition, corner 1 le and a sector 20 have satisfied the above-mentioned degree-of-hardness 
range and a coefficient-of-thermal-expansion difference. Moreover, as shown in drawing 1 5 (a), the blade 70 which is 
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an example of the heights for forming a tread groove in a tire is formed in the Piece [ 1 Oe and 1 Of ] shaping side 1 1 . 
These blade section 70 is ****(ed) in one from the shaping side 11 by the precision casting (the ceramic mold method) 
which used nodular graphite steel casting (C:3.4 % of the weight, Si:2.4 % of the weight, Mg:0.3 % of the weight, Cu:2 
% of the weight, and the remainder are Fe), and the Vickers hardness HV is controlled by 250 (a piece body is HV240). 
Therefore, the reinforcement of a blade 70 is good and there is very little possibility of damaging on the occasion of tire 
shaping, a setup of tooling, a mold release, etc. Moreover, a degree of hardness may be raised to HV 400-500 as 
mentioned above by quenching at the corner of the part over the contact surface 12 of a blade 70. 
[0038] In addition, although it is better for preparing in a location which straddles the contact surface 12 of piece to 
avoid generally in case these blades 70 are formed, since the reinforcement of a blade 70 is good, when forming a blade 
with a 0.4-1 .0mm[ in thickness ] x height of 5-10mm in this invention, if width of face can be taken 5mm or more, the 
problem on reinforcement is not produced but the possibility of breakage of a blade can be disregarded. Therefore, 
constraint is hardly received in the location in which a blade 70 is formed, but according to the metal mold of this 
example, the degree of freedom on the design at the time of forming a blade 70 can be improved. In addition, the 
distortion of the tread section in the shaping side of the above-mentioned piece is controlled by 0.05mm or less, and 
fields other than a shaping side are machined by the above-mentioned approach. Moreover, curved-surface processing 
also of the contact surface of piece is carried out by the above-mentioned approach, and the surface roughness in that 
case is 3 micrometers, and the level difference is prepared so that a 0.02mm clearance may be made only into the part 
corresponding to land area in one of contact surfaces. 

[0039] Moreover, as shown in drawing 1 5 (b), the gage pin 15 is formed in the tooth back 13 of piece lOe like the 
example 2, and in case it is a setup of tooling after metal mold washing, positioning is made like an example 2. 
Furthermore, while missing in the tooth back 13 of piece lOe, establishing Fields 13d-13f in it and the 
mounting/unmounting nature of piece and a sector 20 making it improve, ******** carr i e( j ou t and the field has also 
achieved the function of the discharge path of air. In addition, what is necessary is it to be desirable to shift in the 
contact surface of up-and-down piece, and to make it 73 not arise, and for the piece arranged at the end face of a sector 
20 just to constitute the smooth surface (preferably flat surface) which for that does not have a level difference by 
adjusting the location which processes piece lOe or a lOf contact surface, as shown in drawin g 1 5 . Galling (breakage 
etc.) of the piece contact surface at the time of being mold clamp carried out of the whole sector by processing the end 
face of a sector 20 as mentioned above can be made hard to produce, the above-mentioned piece 1 Oe and 1 Of ~ every — 
as it used 60 and was shown in drawing 14 , when it equipped up and down to eight sectors 20, the roundness as the 
whole piece was 0.07mm. Moreover, when measured using the gap gage about the clearance between piece contact 
surfaces, the clearance between the magnitude which exceeds 0.01mm except the part which prepared the level 
difference of 0.02mm and prepared the slit-like air vent clearance was not produced at all. 
[0040] (Meat-proof lappet sex test) 

(Examples 6-13, examples 1 and 2 of a comparison) The various test pieces which have the shaping side produced by 
the ceramic mold precision forging method, and have the quality of the material and the degree of hardness which are 
shown in Table 1 were prepared, and as shown in drawing 16 , blasting washing was performed from the shaping side 
1 1 side. Under the present circumstances, in each piece, while [ e / corner 1 1 ] having carried out surface treatment of the 
contact surface 12 so that it might be set to RzSmicrometer, and it was still keen, about other corner 1 le\ beveling 
processing with a radius of curvature of about 0.1mm was performed. Moreover, blasting washing was performed 10 
minutes and by injecting for 20 minutes by the pressure of 4 kgf/cm2 from the location which estranged the glass bead 
of #100 about 30cm from the shaping side 1 1 . After performing such blasting washing, as shown in d raw ing 16 (b), the 
plastic deformation irreversible deformation tl and t2 of corner lie and the dry area of a shaping side were measured. 
The obtained result is shown in Table 2. In addition, when blasting washing for 10 minutes and for 20 minutes is 
counted backward from usual washing time amount and piece area, it is equivalent to about 50 times and 100 times of 
the counts of washing in fact. 
[0041] 
[Table 1] 
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[0043] Though tl is already 0.02mm or more from Tables 1 and 2 by for [ blasting washing ] 10 minutes in the 
examples 1 and 2 of a comparison concerning aluminum system alloy and this has prepared the clearance between 
0.02mm air-bleeders, this clearance blockades by this blasting washing, and it means that the air-bleeder effectiveness is 
almost lost. In this case, in order to recover the air vent effectiveness, it is required to process to carry out grinding of 
the part which carried out the meat lappet etc., and it takes time and effort. Moreover, the surface roughness of the 
shaping side 1 1 is also 20 or more Rz(es), and the dry area of such a front face is imprinted by the product tire. On the 
other hand, in the examples 6-10, deformation tl does not reach extent which checks the air vent effectiveness by 
performing some beveling to a corner also in the example 6 which is most inferior in degree of hardness. Moreover, 
200, in the example which exceeds, even still be [ a corner / keen ], tl is 0.01 or less, and HB is not extent which has a 
bad influence on the air vent effectiveness. Furthermore, about the thing which beveled by exceeding HV210, and the 
thing (what is not beveled) exceeding HV320, deformation by the meat lappet hardly occurs. Moreover, in the examples 
1 1 other than an iron system alloy, the same effectiveness as an example 9 is acquired by performing solution-izing and 
high temperature aging to a BeCu alloy. In the example 13 acquired by performing hard Cr plating to FCD-400 of an 
example 6 on the other hand, the degree of hardness of this plating section serves as HV900, and most deformation by 
blasting washing is not produced. Furthermore, in the example for which the surface dry area of the shaping side 1 1 
does not exceed Rzl5micrometer in the examples 6-13, either, but exceeds especially HV210, it is less than 
[ RzlOmicrometer ], and the good result is obtained. 
[0044] (Rubber carries out Hami appearance and it examines) 
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(An example 14 and example 3 of a comparison) The piece which consists of FCD-600 (nodular graphite steel casting) 
or 6061-T6 (aluminum alloy) was produced (refer to draw in g 17 ), and the clearance between air vents was established 
in the contact surface 12 of each piece on the conditions shown in Table 3. The rubber vulcanization testing machine 
shown in drawing 18 was equipped with each obtained piece (16 pieces). Vulcanization shaping and blasting ****** 
were performed by the approach shown below using this testing machine, under the present circumstances, the 
generating condition (extent of degradation of the air vent effectiveness by adhesion of the dirt for rubber etc.) of the 
accumulator ball in field 1 1 R blockaded by the bony septum 72 and rubber carried out Hami appearance, and height was 
evaluated. In addition, as shown in drawing J 7 , the piece used above equips the shaping side 1 1 with the bony septum 
72, and cutting of the contact surfaces 12L (it goes to the shaping side 1 1 and is left-hand side) and 12R (right-hand 
side) is carried out by Rzl micrometer in principle by side-face processing by the periphery gear tooth of an end mill 91, 
and about 0.05mm beveling is made by corner lie and lie 1 . 

[0045] The vulcanization shaping testing machine which shows each piece which is the [approach of vulcanization 
shaping and blasting washing] ****, and was made and obtained to drawing 18 according to piece No. was equipped, 
the heater 80 was operated, and the skin temperature of each piece was heated at 170 degrees C through the base 81 . 
Subsequently, after making the non- vulcanized rubber sheet 83 generally used to tire shaping contact each piece, 
homogeneity was pressurized in the direction of an arrow head E, and it fabricated by holding a sheet 83 for 1 0 minutes 
as it is so that it might become the pressure of 20kg/cm2 from ordinary pressure in about 1 5 seconds. Under the present 
circumstances, according to necessary, the tooth-back side of piece was decompressed to 700mmHg(s) with the reduced 
pressure hole (not shown) prepared in the frame 84. According to the existence of reduced pressure, it fabricated every 
10 times each, and the early air vent effectiveness was evaluated and the obtained result was shown in Table 4. 
Subsequently, desorption of each piece was carried out from the vulcanization shaping testing machine, and blasting 
washing for [ same bottom / as examples 6-13 / of condition ] about 10 minutes was performed. After an appropriate 
time, the vulcanization shaping testing machine was again equipped with each piece, and shaping to 2000 times was 
performed, without decompressing in principle. The obtained result is shown in Table 5. 
[0046] 
[Table 3] 
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[0047] 
[Table 4] 
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[0048] 
[Table 5] 
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[0049] in the state of the first stage when piece does not become dirty in and blasting washing is not performed from 
Table 3 and 4, when the substantial clearance between piece becomes extent exceeding 50 micrometers, it turns out that 
it will be in the condition of rubber that carry out Hami appearance and height exceeds 0.5mm. Since the Hami **** is 
set to about 10mm on the other hand when Bento is prepared like the conventional technique, the appearance of a tire is 
injured (piece No. 15 reference). Moreover, about existence, such as an accumulator ball, if the substantial clearance 
between piece becomes 3 -micrometer or less extent under the process condition which is not decompressed, it will 
become easy to produce the fault of an imprint near the root of a bone 72. As for this, the same is said of piece No. 15 
which formed Bento 85. However, in any case, imprint nature was good when it decompressed, moreover, it also turned 
out that rubber carries out Hami appearance and the existence of reduced pressure does not affect height so much. 
[0050] next, the process condition fabricated by making small the rate which applies moulding pressure in drawing 1 8 
(b) that the effect of rubber which it has for carrying out Hami appearance should be checked (it is 0 to 20kg/cm2 in 30 
seconds), consequently, all piece — setting — the Hami appearance of rubber — carrying out — height - about 30% — 
decreasing - for example, piece No. -- in 8 and 9, Hami appearance was carried out and height was set to 0.35mm and 
0.6mm, respectively. On the other hand, imprint nature (imprint nature of the bone 72 root section) suited the inclination 
to fall a little generally, therefore — although it is possible for rubber to carry out Hami appearance and to control height 
also by changing a process condition also including the quality of the material of rubber, without it reduces imprint 
nature so much by carrying out the clearance between air vents to to 0.05mm - 0.5mm or less ~ Hami appearance can 
be carried out and it can consider as height. 

[0051] Moreover, change was hardly produced in extent whose gloss of the skin of the shaping side 1 1 increased a little 
with the piece of the iron system which is excellent in a degree of hardness although it changed into the condition that 
the shaping side 1 1 compared with the initial state since the product made from aluminum alloy reached piece No. 15 by 
performing blasting washing and 16 was not enough as a degree of hardness, and it was considerably ruined. 
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[0052] As shown in Table 5, in 2000 times shaping after blasting washing, some blinding occurred in piece No.L The 
clearance (about 3 micrometers) between piece No.2 is considered to be the minimum of a clearance. About piece No.3- 
9, the problem was not produced at all. Moreover, piece No. 10 are solvable by beveling to a corner, although rubber 
goes out and it is easy to remain, since the depth of flute is shallow a little. In piece No.l 1, if reduced pressure shaping 
is performed, a problem will not be produced, on the other hand, in piece No. 1 5 [ equipped with the Bento of the 
conventional technique ], it turns out that rubber carries out Hami appearance, and rubber tends to remain in Bento since 
height is too large. Moreover, in piece No. 16, the meat lappet was generated by blasting washing, the air vent 
effectiveness decreased and blinding occurred. In addition, although it changed into the condition that the dirt for rubber 
adhered to the shaping side 1 1 , and the skin got chappy when the piece of an iron system also performed shaping 2000 
times, by performing blasting washing lightly next, dirt could be removed and the air vent effectiveness was also 
recovered in all iron system piece. Moreover, in piece No. 12 which performed Cr plating, whether it is small produced 
the dry area and dirt of the shaping side 1 1 . 
[0053] (Blade strength test) 

(Example 15) Piece lOe drawingJ5 (a) Shown was produced using FCD-600 of nodular graphite steel casting, and 
FCD-800. Subsequently, the test piece shown in drawing.19 from the obtained piece was cut down, in addition, the 
blade 70 - ****(ing) - it is formed and is FCD-600 [ same ] or the same product made from 800 as body lOe. 
Moreover, the configuration of a blade 70 is 6mm in 0.5mm[ in thickness ] x die-length [ of 6.0mm ] (width of face) x 
height. The above-mentioned test piece was fixed to the plinth 86 as shown in drawing 19 , the bending stress of the 
direction of an illustration arrow head was applied to the blade 70, and the maximum stress in that case was measured. 
In addition, maximum stress set to 5mm or 0.5mm, and the number of it is two and it measured d in drawing. 
[0054] (Example 4 of a comparison) the quality of the material of body lOe is used as aluminum alloy (AC4C), a blade 
70 is produced by SUS304, an insert depth of 4mm and locking hole phil.5mm are prepared, and it is ******** a t body 
lOe - except repeated the same actuation as an example 15. As compared with the example 15, the thing made from 
FCD-600 of an example 15 was about 1.3 times the example 4 of a comparison about the obtained flexural strength, and 
the thing made from FCD-800 was about 1.8 times the example 4 of a comparison. Moreover, in the example 15, when 
d was set to 0.5mm, although flexural strength does not fall, in order that aluminum alloy part might fracture it 
previously with bending stress in the example 4 of a comparison, flexural strength fell to 2 by about 1/. As mentioned 
above, a blade 70 has a predetermined degree of hardness, and its blade 70 is fundamentally [ as the reinforcement of 
the quality of the material of piece itself] the same with the piece concerning the example 15 ****(ed). Therefore, even 
if the reinforcement of a blade 70 is good and it will be in the condition that a blade 70 straddles between piece, it is 
comparatively satisfactory, and the constraint on a design can be decreased by that at the time of preparing a blade. 
[0055] As mentioned above, although the suitable example explained this invention, this invention is not limited to 
these examples and deformation various by within the limits of the summary of this invention is possible for it. For 
example, although positioning with a holder 20 is performed in the metal mold of examples 1-5, such positioning is 
enough if even the degree-of-hardness conditions of corner lie instead of the indispensable matter of this invention are 
satisfied. Moreover, the metal mold which reaches example 1 -3 and is shown in 5 is applicable to a vertical division 
format. Furthermore, with the metal mold of examples 1 and 2, although piece is arranged at two steps of upper and 
lower sides, piece may be formed by vertical one. 
[0056] 

[Effect of the Invention] According to this invention, as explained above, it writes as the thing of piece for which the 
degree of hardness of a specific corner is controlled within fixed limits at least, and excels in the degree of hardness of 
piece, and endurance can be good and can offer the tire molding die which can maintain easily. Moreover, according to 
this invention, the tire molding die by which roundness can fabricate the good high tire of an appearance can be offered. 
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40 K«Sn««»* • itfTT^)©r« : *b<?5:Vi. ^43, bf 
-X©f£^BB^HV 1 4 0*iS©«^-Htt, htt 

t*iabS©T, fcf-XJBKJgffiibT'&HV 1 4 0 JB^JhtC 

[0012] ±a©wsna**a«36^iciaia 

HVl 90ft±ICtntfiW5. fcf— X©JD 

itt«*jK-r-&ti;-xifls©«attHV4 3 o&tfiz 
n (rntti**-&*ic©**«6) > ^v*. cvdi?© 

50 %M9BM%:1i&tZ.t\Z&.r), ®lg^HV3 0 0~4 0 0 

1 T 



9 1 -Yl&mm <bWtZ&l-t2>7?7s h9BiW<Dt&&\Z\tH V 

1 0 0 0H8t>*tltft«T«n, COjftfl* 

At! (HV3 0 0-5 5 0) -V-C r (HV 1 0 0 

tfc. Z*l^2ci««3JT::J:0. I1V1 0 0 0CU: 

[o o i 33 i/i. » «!*tnti&i<Mf:Aer&br— x^m 

^CW^LL. */i. fMi'?5>i:L-C(i, 13cCu&4 
(Win, 2-;r!l(M'U)Rfi:, 0. 5-1. 0fifi% 

«jfit* ((ttat^ft) &v«becoipj Kt%*rn 

KS^SO. 4-0. 51fl%^bfcS3 0C- 
S 5 5 ClHSWffllttriCtMfiLW ICN 
i % Cr, Mo^0)«#A*lttlAj±liE»«:t , t**-&fc , b 

Cooi4] t:^t> ±fid\£-*<nkmmizfttE~rz> 

0. T)l*G<km<D\Z-xmzM3Zt!nT^K: 9 CC0J4-! 

t* £ iL ^ ? PuiH*^» o fie^ia/j^^pnasiHiigr^ 

»<5M^MtLT, T'fcJMUlOItt (BIT, 



(4) ^¥8-2 0 0 2 6 

6 

&tt+&'V3b&t\'*5Wiaifi3t>v1t. EDMS 

»^*tt«*KaiA/£«l*aS:*^ti. Sot, 

[0 0 16] *%^IC^V^T. ^^-H^CO?lffiibT 
tt. f7*-X«STHVin 4 0- 5 5 OTftiut 
*<»*LVi. HVtfl 4 0 M^ETffilC 

mzmmuzm&Ati&m-fzLtfc&o. hv3oo~ 

5 5 0 tr-5CD*i»^H.^ 0. SmmSSOlSJ?^^" 

30 mftmmzm^T-ji—F&zmiiitmzte, hvss 

OSrMA^Vi.fc-pfZ^Wk^^-r-Si^S^fel?, ^ICD 
fzV>tZ\Z. EHmft*3. 0~3. 6fiS%> 

2. o~2. 8ii%, usa^Wbai (Mg) &o. o 

15-0. 0 4Sfi%lCf&JffilLT9 1 ;Ht;ffiil^^S* 

•ft. E.O^#Antt^|6]±$1i-^lCli. -yf)lstt>b 
IZ^OZf^y&O. 2-0. 4iIX^$t4CD*«,t 

[ooi 7] ±E*;u^ftf^«-r*»»-tLT 

fcDT-2><Z>£[Hli8f^<, HV14 0~4 3 0«1M 



bf-X$:^SBg-r-5B5H. fcf-X©S&03l# 

<t L/T, ftttftlctt, ttlc&KAMMMPI, M 

«*» ft*«!IMP!S»*L<flWr*Ct3i«T**. 
[0 0 18] Jfcfc, b?-^Wfc^lE-r-5^tfe#©RaK 

g £ *2ntt =f A £ ©K izm V & n^?gm^ © 13 X £ 
&g©^tC#aiT£$flS£*fcTt>©T&.5at, 

T.£Dl?¥^B^fiiJSiniLt^tCf4» MRz 3~ 1 0 

[0 0 19] H©|®|ffltf, tf-X©P&B©-g&£j£jg 
B*> 6 #B * Tilt Z> «fc "5 tC^JH'J L Xtf«#©gS £ 
IS:tt££<Lfc«i:oT i fc>ffrre££. fib. PS^* 2 ^ 

©tf-xirfc^T. u-ftt7>>-;&©tf-x©pfgB#± 
)£©«fc5K;&nx£ftTvmtf-i-#T<&o. ^-rbfeM^ 
©tf-x©P&B#inx£ttT^5'#gtf&^. £©18: 

M©$IS?£tt, 5 0 //m£4Tfr^)©d^$L<, 5 0 
/x m £ m X Z> t. 9 -f "T BE 1$ fc *5 It Z> A f£#© A 5 tH 

i;L<fcl>. fcfc, If— X©P&B©*Bffl£l::fc3£S 
a#, S^?:*«ilC3i!£*s-rfc»{r«3 

[0020] tztt. z.omm&B&.-r&mmti'Tte, 

utCiO -HMFiSffiS R z 3 ~ 5 0 u mm&<D 

idxb&$ zm-fzvimiztoxtzjjm&mtf z> z. to* 

Til? -5. fcfc. ^©^fKfclCintf. =fA«^*JHWBJK 

m x vm n r £ <=> =r AEK^^nT^K kjmtt •& £ 

<!: lift <r»*t, rf Aj£#©#ft fc«fc o Tttff n^^tti L 
T«IWSa#»<fc*©-C. tT-X©P&B:£#$:±j£ 
©$0<ffiBiJDXT5©;W£ LH. C©«^t>. 
P$-f S 2 O © tf-X © o <D tlfr— ##fflBJDX 

sntunii+^TSo, i^-rbfcp^fflBiraxan 

TV»*&Htt&^. z.v> £5 <nmffl 



( 5 ) $$^^P 8-2 0 0 2 6 

8 

2>fflmz'j>u< i ■3EatEn4<k5ct-74»t( 

l/TRtt*©J&«i?*l>». SIC. tf-XW^BlC^tf 

«. m^tr] (tf-7./&^^6Eg$n5*[oi) ictta-f* 

/hft £#^©ttffi-ifi&ICiS:tf TP&-T-5 KlU7t 

aa a -szz. t\z .to. ffl«itfe*»**«#-r*c:it> 

[0 0 2 1] 

io K>m.\zmm\zwm-tz>. 

(.mmm\) nit *&.ww( j rf8.mm&mv>— m 

JfiW*8S»Wt:Sr»aBIT*«. pqB(:»(9 2 0 (b) 

\Z7K-?&5tjL'tif*>bM3t<D&§!)<D-&ft&5R2nT 
*5 0. ffllSCtf-7. 1 0\**)l 2 0KgI*3 
tl. -fe^^>h 5 £tfS/j£LTV>£. ***SCT!*, tf— X 
1 0OWB1 3 tfc)l>?2 0©<S^f®2 1 L&mWlZii 
(B2#fi8. ) , tf-Xl 0£B^>cE|JA-Z?5S-r 
ffiJ3falZ&mZH:Tfc)l>y±:2$' 2 0 
©fc©Ta&-5. /«ti5, tf— 7.1 0 Sr7fc;^-fe^^ 2 otC 

20 gftSCSfcotlt lf-7.©^fB 1 3 ttfUPy-fc^ 
^©ffi)$ffi2 1 i©r^»C$<j0. 0 2mm©l!Fp'3£K:tt-5 
ti««K*ttffii±o«jS[«»6»*L^. ^JA«, tf-X 
1 0 ttf^-fe^* 2 0 t««Bia««TMj«*nTV»* 
*52 0lC©SS^^|gtt?)£ifCj;D, d© 
Kra&fil^T^^. Sfc, tf-X 1 0©7f>;i^^-fe^^2 
0^©B^ft«, #(CfS^$n^fe©T«7i^7&t, B3 
(a) ~ (c) (C^-f<t 5 tC. -fe^^ > h 5 ©PwtC*ViT, 
tf— X 1 OWt^^ 2 0©ffliJB£ffi<*DinXL, 
H6 0, 9 6 1, ^6 2^S:fflViTB^-r-5£ 

5(9 i IC «}; Off 5 £ £#T#-5„ &*J, M6 2Ai#tt&tt 

[0 0 2 2] Xfitf-7. 1 0«, ^8?©tf-XT^-1*-V 
1 1 (ctt^-<-VlchU^ HA^— >ZMf$TZ>fcsb<Da 

(B^-B-f. ) . *frP#lcfett^^"f ^©^^> 
l»§ : SrB-5^<, >tf-y^©S^-5tf-X*PJg 
gEB-r-5£t^<, *HJg^J|c*jl,iT«> S, M, L 
©3i©lf7?^t51f-Xl 0Sr8?lJ (8ft) "To 

40 JtT2©le:BeKLT^-5. ^cis, ^y-ti/^ 2 0©± 
»WRtnF»»C*Ufc*^tt. tf-X 1 0 ©?"J#^^ 

[0023] ^neif-xi oit -fe^s-y^x^e— ;u 

HS©«fc'5^|gSSf)gj*iC«l;l9J«^Bl 1S:»/HL-T^ 

ci©^aiL©is. tfii i©m (^■v'U) 

KiO. 1 5mmetT, fftKHO. 1 mmfilTlriMS 
$ti-5>. &(f-xro«Ii l ©±ggB£S2f!i: 

LT1©I (ISI»B12«) ^t^«*l]X-r^>c:tlcJ:0 
fiKJ^Bl l©££*ftl3U S^W(c&tf-X<&*;^lc 
50 ift*iiA/^^T ! &, ftRjg^O. 1 5mmHT, »S 



(6 

9 

4>'L->iM^Ir] O&sn^-f i'CExNiv&iq]) iCfpjVifcJFM 

t>£££TiQXT£CDas$?£lA>. bf— 7lS$&®i2ro 
/sfc^E i i izzmis-cv—zWy^mzmvrcfim jo 

Yflll^WU, x>H5;i/©n^#(CJ:»3fi!l®SaX-r'5 
[0 0 2 4] JW±<DJ:'5lcligxbT#e.n5.br-x l o 

£GWBfn#. tr— t. i o z&jiy-t?* 2 0 tcgjrr 

SI&KgMgBl 2 |h)±cd^^#^^M 1 2W©^S 

<&•£>. ^ntit>tct-x 1 0 

©SSSHV 1 4 0m±i-T5CttC<t:0« tr-7H± 

/7 ^ <D^MICBSe$ fcf-7. IC ±izli©ftffiiPX 

30 tt. SSE^SDX^nfc^J^-fe^^ 2 0tC«fcD«&$ 
n&g&&©imt£^I!tSi*Tte&^7 7^7^£ffl^T 

traxsns. ^-hoi^tc tr-xi osrsox-rntf. 

1 0 0 ~ 2 0 0 <0O fc?— 7 1 0 £ 7 ~ 8 jfflO^k^-te;? 
^2 OlrgarLTSfflS-fTofcttSiTfc. 0. 15mm 
<Z>35P3S£«6&T#2><, 30 

[0 0 2 5] Ell £#R8LT. tf-7 1 0 |^±«. 

«. &&ffi i 2 ©— eesr^^ffi i l^ewn 

fflSii-TftgtfJi;: 0 . 0 2 mmg^gmiJX«W8iJ-r£ Z 

ii\z£ vmvzz. sufetLT, tr-xi o 

|5l±©r5 (ISS&ffil 2 <D— mm±<Dffl) IZ0. 0 2mm 

mmzwrnzz. t^-c^*. ^®i2o— ecx 

«^Sr+^i¥^aSRz3~5 0 wmS^CDADXffiffl 40 
$5r^-r^«Sg(ClinX-r-5ra:(CJ:D, ^fe^SS^ 

-c**. &,±\z^.mvti^oti^m.m^<Dmm\i. m& 

tt\Z>>U< 1 ogEgStlSrortSi? Jbl,>. 
[0 0 2 6] ^H^WCiJ^T, £—7 1 0 <D1$Mm 1 
• .tlSit^Sil 2 htttS.f&W\ 1 e£>lgjg|;i. HV 1 4 
)~5 5 0 <7)$S lift tCf!iyi® $ttT 1^3. fib, tf— 7 1 50 



?$5fl¥ 8-2 0 0 2 6 

i0 

T&«klA. CWSESSr^T -5 £-7,10(7? 

ffil 1 eC^^AnSrlg-rcitr.kO, W&&g.\zfa±. 

SfS^tfeTt^. {ajAff. tf-7 1 0 §t£3M£H$S$& 
SHTf££!U £g&l 1 e)C 8 0 0~9 0 O^T^X*! 
&i&-?Z\£\Z£ 0, 1 eC0®g£HV4 0 0~5 

5 0 t[6j±$-a-^^t*t-r#^„ ifc, *^t*itiT 

». tr-x i o <£T^5-&^Tfp®!L®®7;i/v--r 

©^SflaSSriS-f 9, £g&l 1 eCD®K£HV 

1 0 0 OeStCUTfcJ:^. 

[0 0 2 7] ±m<D£z>lZ, *|gJ£Mro^Mtt, ftSU 
^atOigL-Cfclg^ 1 (a)~(c)lc^T<t5lcAgBl 1 
±SEP®S1 2®P^IC^tt7c^ft^©Kirfl7)^ 

0«^Sn-tir-r2H4^bil^fe«i), tf-7 10Sr^;t- 

n^^-r-vo^ns^r^is-it^ct^T^^). sic, 

MlleSO. 05-0. 2mmSg®^i91lDXT-5 

rttc<i:0, ^iMn<£-MA»tc:[HiS-r^::i:»tT?^^ 

m<DWV\& : £:mzfa±-2 J t*%Z.ttf-V%Z,t£'blZ. ± 

[0 0 2 8] ^:tC. *=;Vy-fe^^2 0O«»tCt?UTItt 
IO*J^t^^2 0©«Iti HV14 0~ 

4 3 o frs©***? ^ k, z.e>m&f&mz®mTz>z. 
t\zj:o, ¥—z.io&m%im-?z>mz*)iy-t??2 

z>o &fz. 5^*?mm\z\L-7,\§ms-fc)\>y^z>5> 

2 otju 7 o < csstcjD^$n^>e:i:5r%s-rnt^ tf 

-7 1 0©f^§S!^a:coM)^3l^cD^A5/h$^M*4^ 
«F^b<. M#<DMI^3l«»S*^a^e*?J2 o oris 

<7)|B5T5X1 0- c / < C«TtC^-5 e k5 t--r^©**»*L, 

vi. z\<n^o\zmmwm.% i kvm-t^zb.\z^K>. m. 
rn.ov.--x i o ■^.mmmt^mz. e-7 1 oon*^ 

?l^^%SLT«yt^^ 2 0©vt-Si£i®&-r&#|y] 

t, m#wtc«, mzn^mmmm, mmm 

mm&ftg.i'K&.m-rzz. -$iiz. *)i>y-t 

? S> 2 0 ©&JtS 2 1 tt, bf-7 1 0 tCD^ifi^tt^ffi 

Ts-tt&^fc&icamasRz 1 oxim^Ttcjnx-r^ 

*;i^y-t^^2 oi-gB^wtri^ift 
#LT^®S-r-5c:tic:«fcD. *;i/^ir ;!7 3'2 o ©gift 



11 

[0 0 2 9] S*:, #*16«fciJ^Ttt, KTfcttW 
SA^Kl, kf— X 1 0 i^l^-fe^* 2 0 <h©&Bfti& 
*t4SnS. $f, JM/^-fc**2 0©«»H2 1 K 
tt. A 5Jil» 2 2 «t±T 2 ©tr 3 aM*3 

Xhy/^3 0 7J»K^6>nT^*. — 0 2 JCjjVrj; 3 
fc. tf— 7. 1 0 ©WiS 1 3 iZYt, ffl2 2 ©teBtC^gt 

«22 OffiJ: O^/hSifcffiSffi-SttBifc**^ 1 5 
[0 0 3 0] -5-LT. kf-Xl 0*-fe2^2 0CK«t 

sicysfcortt, tf-xi o©&Bifc©tf>i 5&ji#i 

tf> 1 5©i§5£H,i:X Fy/t3 0©S$ I iOM&SrH 
5<a)~l3 5 (c)©«k3fcPa&-r-2>Z:£C«kD, J3f5t©tf 

-xio (s, m, D «, mm 2 2 offifetiLWiz&m 

8) Kt£Bfll«>S*iS (E4#8B. fc:*3, 04K45U 
T, X Fy/tRtffcfMcttb&a, b, c©flF-Jfte, 

n^nsi 5 (a), (b), uxommizte^-tzhoii-f 

*. ) . BPS, 00*. & B4iC4SV»T. JB 1 — 3 WOK 
— XS. S, M»*K>1 5*E©»SI2 2T3SrtStt* 

3ft»icj;oTKaian*. &rt£-e-&jf?82 2*tra 

— T&S, 0lf*.MflSl3fll. 4511, 7#l©tf— XfcOUT 
tt, 0 5 fC^-r<t5JiHt 1 t©M«fcJ:DKB"]*n. 

*m£0!H::*5^Ttt, i?52 2©#!gc, }?|©gl£G, 

x h y/wns h, i *3fttaHfcsi**£i 

*. EU:Bl9lb*:«fc5K. *3(d6«»c*v»Ttt. AgPi 

1 e<OWSn*»B6±T#*4:tt>K:. -tr^* 2 0 fcg*f 

rstf-xi oasBJH&fgfgrs:: ft ft 
*a<pofflii©iRfc. tf— x i o ©-t f * 2 o s 

[0 0 3 1] ±83 tf— X 1 (XD&Wm&m 6 Ktf 

•f. HiatCiSt^T, d©tf— X 1 0 alCi5HT«, Wffi 
13 a. 13 bRtfl 3 c©gB#a«08'J£*lT:fcD. * 

Wicin«. tf— x£-fe?^2 oicgs-rswctf-x 

fib. «JBd»rJ:*a!9»LBS 
13 a, 1 3 b-«5©M«£:*:#< bifi^-St tf— Xit 

ffil 3 a3?©®fflte, tf-X©1fiBl 3<D±mm 
*©$#®2 l±flctS*»C»«rr*»'&<Z)»ffil 3 CD 

mm ©4|i»OTfcwwr<5«>36^f*b^. tr— 
e.nT430, fitf6b©Bic. £©?8i 6 icu-;u4 o 

£g?t*l£-ti\ £kf— XI 0 aSl/-JM 0 ClMHSttt 



(7) #BB¥8- 2 0 0 2 6 

fta^*t*f*J8KbT*»ttf. R#bfcbf— XI OaA! 

;t5;t9»ca6-fKSF*ffi«lT»*. £©«•&, il6 

©WffiJBtttt. B7^5 1 s-rj;'5lc7>y-*>y h£*T 
S«fc3«:»ttK:U W— JU4 0*<i»l 6*5ttfna:Vi 
i'5Ci-*©**»*bn. ±tB#-f F t. bTtt, 
^■f bt>»-C***»tt«t<, m^TtiiK 5 
IC, Jl/4 0&«tK©&JBML tfiJAtf, «S«©»»T 
fPS-r^i, tf-Xl 0 aSr^^XFft^-r-SIKlC, V 
4 0 £ 13 8 (a) ICtST**^ & H 8 (b) C^TttfflS »~ 
ifl M$-f5It»:J;0. lf-X10a©«l lRl^ 
Rfcffli 2 fcBtti i*»T*» Sfc#$&3s£[6]±£ 
ts: fc*, fio^ii/Tit tf— x 1 

0 a©-&W-fiS±0SVi7-f "V-4 1 c©y< 
+ 4 1 l;±0tf-X 1 0 a«ffl2KJt*SbT:&<#fct> 

[0032] (Mmm2) *Hw<D?'i J rf&Mm&m<D 
monmm&wQiZTE?. Bmananssmc^-r-fe 

Cf*> h 5 tl^1i©-fe^^> hO^0T* D, 09 
(b)»Jl©-k^^>McfflV^tr— X 1 0 b©M?SEIT 

io ^43, £it. ±ia©«at*»wcn— ©««ic 

Iti-^SWL, -?-©itt^$:#BS-r-5. Sfc, tf— X 

1 0 b©^gBl 1 nlklS^ 9 2 o\t. ±.>&<Dmm j f>!& 

i»aoi!£i£t'5fe©Tfe5. *mmmz7nt<si 

S ; b±t3-fe^^>h^©^^Tcb^^ ib)\>if-?V— 
• H 5 0. 5 0^fflViT. tf-X 1 0 b$r±T^lR]^e-fe: 
^7^2 0\Z&%&%.1*. tf-X 1 0 b©S«3iJS$r(^± 
•ZlkT^Z. Z.<DZi ; Dts.-fc)\>if-7V— h 5 0©<£fflte, 

tf-x l 0 b *«±T 2 atElsnTt>*«^i:»lT 

tf— X 1 0 b©±Tf**3^-5Sft6Ml 9©^^ 
30 g£*#<-T-5 e— X10b©^gCll 
aCW^U-h 5 0S-f4Je>jXtr^t(C±0, tf-X 

1 0 b=£r0^^EPDT^'T^[RlirlfEE'rSC t^Ti*, 
tf-X 10b ©S»3fiS^-Sl^]±^-&^> c 

-5. ^fc, *^Jt§««l©#^tt, tf-X 1 0 b©^B5S«^ 
|6]5:ia^EnBlC^-r^g*[6]Cbfct>©T&-&. tf— 

x i o b ©w® i 3 \z\m^.m^o^h^ 1 7 
taite>nx*3t), -t^^2 o©«i^®2 1 

»«5©Dfl«2 4jS«Bf36(fl:BlC»H-6nTV»4. tf 
-X 1 0 b©^ffil 2lift®tt(CiDX^nTH^>. 

[0033] igioic^Tiotc, *mfam\zis^x 
figs i 7 ©jismRtf&g, pan 2 4 ©jfemRtftee 

Sr^fb^-^-sr t»r«kD, #36© tf-x l 0 bte-fe^* 

2 0©4*^'(2:@lcS^Sn-5w<h ; £:Sill(Cb. ^Bl** 

, tf-X*jll#ICjS^lSjlcBSB-r^i^S*%^fc 
©. tf-X©geB)«twf£;i;T<iB9i©©A5'->$r^b 

^-b-^^s^v^o ffi^t. e-x©/t^->tf->^© 

ffl^SiJlCW/S bfclHldli^R^BSrS^-rntfJ: < , 
01 OICfeV^T, «a|Atfm2 5llt^7?lJ©tf-Xi^ 
5<? OSASUfcj&reJtnNfe*. Ml', **SS^JTtt, tf- 
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M*j©fcf-Xl 0 b^iS*rai*CK3llfT?**fcJ6. Stf 
SLO^SM**^"?**. t-X10bOfffl 

IBMSftelSLt?— X 1 0 baV^A^Cfc-SILtSrlll&T 
@6#I. ) . SStCS;*:, #361fi«t*VJTtt. 
1 e. ti?^2 0©m ftll&Bttft®£&±% 

V>, tf— 7. 1 0©*ffiS5€r-fe^^ 2 OfcBJtUT^S. 
2 0 AttKSffiS 1 0 0 SRtt. cntlWfS^At* 
[0 0 3 4] (3SS60il3) 01 1 tt, jMBWO^-f+Tft 

^/fl&fB©te©£i6W£^&8l0-e*!), 011(a) 
tt-fcif*>h-©aWiH*ftBL @ll(b)HI0t^> 
hJCfflUfclf— 7 1 0 c©&8i0Tfc£. fcgBl 
le, ti? > 2 0 OSS, «Wa<Rft©«tt±5C©J: 3 

5£©&3!T<&3a5, tT-X 1 0 c 0SR*^|4£B^^ 

ffCT^-rtt^^ (±T*6l) fcbfc 

T, tf— X 1 0 c 2 0 i:<OiSi!ifiJ^*S{g;<. £ 

£0ttnft&HU bf-X 1 0 c CDSffi 1 3 ICfSttfcJftiS 

1 8©i££h£i!@x. £©»i 8 (fg^sn 

[0 0 3 5] *58JS«K*ViTtt. ASKl le, -fe^^ 

2 o «®g> »*»«fta***PsnTv»*fc», 

M*3©fcf— X 1 0 c^fiBtBWKBlStfStt^T?** 
fc*. ffl«6U©IPIRtt*«iai±T**. Hie, tf-Xl 
0 c©)8l 6 IZU-)V4 O&JfA-ffcdfclCfcD, gl& 
tflcBLtf— ;* 1 0 cW?rt9\ZU*Zk*EatCG 

-XI 0 c *nil*J.:3W5fcK« , r*;Lia*-C*S© 
T, flK«ttfcm&m©«-&J:D&$fT&£. * 
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